TITLE OF INVENTION 

(0001) Breakaway support for overhead lines. 

CROSS-REFERENCE TO RELATED APPLICATIONS 

(0002) Some of the background information was taken from US Patent 6,197,545 
filed by Fanucce, Jerome P. and Gorman, James J. on June 4, 2002. US Patent 5,315,064 
filed by Andrews, Dean D. on November 8, 1991 was also reviewed. The main purpose 
of the review was to differentiate this patent application from US Patent 5,315,064. 
(more simplistic design, designed for high and low voltages, uninterrupted service). 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 
DEVELPMENT 

(0003) This patent application and the work associated with it were in no way, 
shape nor form firnded or sponsored directly or indirectly by any state, federal or foreign 
government or entity. 

REFERENCE TO SEQUENCE LISTING 

(0004) Not Applicable. 

BACKGROUND OF THE INVENTION 

(0005) Background: This Breakaway Support for Overhead Lines is an apparatus 
that is specifically used to mount insulators and overhead lines to structures (poles, 
towers, crossarm, etc.).* The objective is to provide a coordinated failure system. The 
result of the object is a quicker and less costly restoration of service for the group 
maintaining the overhead lines. The breakaway support for overhead lines can be used 
on high voltage lines (greater than 600 volts altemating current or 600 volts direct 
current) or low voltage lines (less than 600 volts altemating current or 600 volts direct 
current). 



* Patent Classification 174, Section I-Class Definition, paragraph 1. 
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(0006) Poles and other structures are used throughout the world to support 
overhead lines. These lines may be power lines, telephone lines, cable television lines or 
other lines. In the United States alone approximately 1 14 Million poles are in service. ^ 
Every year a certain number of poles and other structures are needlessly destroyed or 
damaged. Hurricanes, ice storms, trees falling or other trauma impact the lines and their 
attached structures. Often the line is one of the major trunk lines. Typically these lines 
are larger in diameter to carry more current or these lines have many individual 
conductors to carry more communication traffic. As such, these trunk lines have a 
greater tensile strength than smaller distribution Imes. Quite often the tensile strength of 
these major trunk lines exceeds the structural strength of the arm supporting the 
conductors or the line exceeds the strength of the structure supporting the crossarm. In a 
large ice storm or tornado it is possible for steel towers to collapse. In a large wind storm 
it is common for wooden structures to be destroyed. Problems also occur on a daily 
basis. Routinely wood poles and crossarms are snapped when trees fall or are 
inadvertently cut onto the line. 

(0007) Approximately 4.5 million poles are replaced annually.^ This results in a 
significant cost to utility and non-utility companies each year. Many of these poles are 
replaced because they were damaged while in service. Furthermore, when a pole is 
broken a domino effect may take place. The resuh is several crossarms are broken for 
each pole that is broken. Each of these unscheduled events may result in a disruption of 
service (electric, telephone, CATV, etc.) and will result in charges to repair or replace the 
stmcture (pole, crossarm, tower etc.). The owner of the overhead line has the direct cost 
associated with restoring the line. Other companies and individuals that have lost service 
will incur costs of their own as the resuh of a long outage (lost production, spoilage, etc.). 

(0008) The breakaway support for overhead lines allows for a much quicker and 
less costly restoration. Most importantly the structure has not been damaged and does 
not need to be repaired nor replaced. The repair is infinitely easier. The breakaway 

^ USPTO patent number 6,397,545; page 7 
^ USPTO patent number 6,397,545; page 7 
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support for overhead lines is replaced and the line is reattached. This is a cheaper and 
quicker restoration of service and extends the life of the structure. 

BRIEF SUMMARY OF THE INVENTION 

(0009) The objective of the breakaway support for overhead lines is to provide a 
low cost, easy to install, all weather, structurally coordinated overhead line release 
system. The resuU of the objective is a quicker and less costly restoration of service for 
the group maintaining the overhead lines. When the overhead line is exposed to some 
from of trauma (tree, wind, ice, etc.) the main structural components (poles, towers, 
crossarms, etc.) should not fail. The present design often results in a structural 
component failure. Poles break, crossarms snap, towers crumble. The breakaway support 
for overhead lines prevents damage to the overall system. Only the breakaway support 
fails. Maintenance crews can clear the line from the trauma (tree, ice, etc.), replace the 
breakaway support and reattach the line to the undamaged structure. The crews do not 
have to replace the supporting structure (poles, towers, crossarms, etc.). 

(0010) This breakaway support for overhead lines can be used on primary or 
secondary voltage lines. Existing devices are limited to low voltage lines. In order to 
work properly, the breakaway support for overhead lines does not require the suspension 
of the service being provided. Communications conductor will still provide service 
(Power lines will be de-energized by their protective schemes.). Existing devices 
physically separate the line. Their design ensures that conmiunication service will be 
lost. 

(001 1) The breakaway support for overhead lines is one entity that has been 
engineered to have a controlled failure when exposed to excess stress. One end of the 
breakaway support for overhead lines is secured to the structure (pole, crossarm, tower 
etc.). This end is a threaded rod of varying length and diameter. 

(0012) The threaded rod is connected to a weak link. The weak link is a corrosion 
resistant, stranded link which is engineered to carry the design load and to fail, with a 
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minimum amovmt of elongation, when design stresses are exceeded. The strands of the 
weak link will either be straight or slightly (less than 1/8 of a turn over the length of the 
exposed weak link) rotated clockwise when viewed from the lock washer end. The 
strands of the weak link will not be rotated counter clockwise when viewed from the lock 
washer end. 

(0013) The other end of the weak link is connected to the stabilizing assembly. 
The nipple on the stabilizing assembly is hollowed out and the other end of the weak link 
is inserted into the stabilizing assembly. The stabilizing assembly provides (1) protection 
for the weak link. The breakaway support for overhead lines is usually inserted in a hole 
drilled or formed in the supporting structure. The nipple on the stabilizing assembly 
prevents the weak link from rubbing on the inside of the hole in the support structure. 
The nipple on the stabilizing assembly prevents the strands of the weak link from being 
damaged. The stabilizing assembly also (2) provides structural support. The breakaway 
support for overhead lines obviously supports the overhead lines. These overhead lines 
can be exposed to sever transverse (wind, truck striking line, etc.) loads. These 
transverse loads on the end of an electric insulator produce a moment. The increased 
footprint provided by the stabilizing assembly will lower the stress produced in the weak 
link. For a given transverse load the stresses in the weak link will be lower for a 
stabilizing assembly with a large footprint than for a stabilizing assembly with a small 
footprint. As such the breakaway support for overhead lines must be engineered for each 
application. One design can be used at hundreds of similar locations. 

(0014) Physically connected to the stabilizing assembly is the overhead line 
connection point. The overhead line connection point provides a point-of-attachment for 
an electric insulator or a connector which is then connected to the overhead line (multi- 
conductor communications line, fiber optic line, individual or multi-stranded power lines, 
etc.). The connection point will provide resistance to lateral line movement cause by 
wind and other forces. The connection point will provide resistance to the effects of 
galloping conductors. When a fault occurs on an electric line, there is a large current 
surge. A large current surge produces a large magnetic field. When a phase to phase 
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fault occurs we have two large magnet fields that are produced. The magnetic fields 
cause the conductors to sway. The swaying conductors may make contact and cause their 
own fault. The design and orientation of the overhead line connection point will help 
dampen the galloping conductors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0015) Figure 1 is a firontal elevation of the breakaway support for overhead lines. 
This view is suggested for the firont page of the patent application. 

(0016) Figure 2 is a side elevation of the breakaway support for overhead lines 
with an elongated anchor for the weak link with a "U" shaped tail. 

(0017) Figure 3 is a top plan view of the breakaway support for overhead lines. 

(001 8) Figure 4 is a bottom plan view of the breakaway support for overhead 

lines. 

(0019) Figure 5 is bottom plan view of the breakaway support for overhead lines 
installed on a wooden crossarm. 

(0020) Figure 6 is cross sectional front view of the breakaway support for 
overhead lines taken along line 6-6 of Fig 5. 

(0021) Figure 7 is a front elevation of the breakaway support for overhead lines 
installed on a crossarm and supporting a suspension insulator. 

(0022) Figure 8 shows a front elevation of a three phase overhead power line with 
three breakaway supports for overhead lines installed. 
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(0023) Figure 9 shows a front elevation of the breakaway support for overhead 
lines holding a communications cable. 

(0024) Figure 10 in combination with Formula 1 show a graphical display of the 
advantage of a large footprint. The breakaway support for overhead lines has a large 
footprint. The large footprint lowers the stresses in the support that are the result of a 
transverse load (wind, tractor trailer truck hitting a low hanging overhead line, etc.). The 
footprint will vary based on the designed failure load. 

DETAILED DESCRIPTION OF THE INVENTION 

(0025) An exhaustive search of existing patents failed to identify a product that 
provides the advantages that the breakaway support for overhead lines provides. 
Likewise an industry search failed to identify a product that competes with the breakaway 
support for overhead lines. At least one type of breakaway device has a United States 
patent. This device (patent # 5,3 1 5,064) is for low voltage (600v or less) application. In 
order to work successfully, this device requires the service connection to be broken. The 
breakaway support for overhead lines can work on both high and low voltage electrical 
lines. Furthermore the breakaway support for overhead lines does not require the 
service connection to be broken. Lower voltage communications conductors can remain 
on the ground and continue to provide service to their clients. Furthermore the 
breakaway support for overhead lines addresses the concem of transverse loading 
(primarily wind load though other loads are conceivable). A long overhead line has a 
cross section that captures the wind much like a sail. As the wind speed increases the 
transverse load on the overhead line increases. The increased load on the overhead line 
produces an increased load on the pin supporting the line. This wind produces a moment 
that is carried by the supporting pin. For high voltage electric application the overhead 
line is on the end of an electric insulator. The line is connected to the insulator, which is 
connected to the supporting pin, which is connected to the structure. The pin and 
insulator combination acts as a lever arm. The wind acts as the load. The design of the 
support will determine the load stresses produced in the pin. The longer the insulator and 
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pin combination the greater the moment produced in the supporting pin (Figure 10). The 
breakaway support for overhead lines has a large footprint (Figures 3 & 4) that 
redistributes the moment and lessens the stresses on the support. There are no known 
products/patents that perform the same function as the breakaway support for overhead 
lines. The breakaway support for overhead lines can work with virtually all voltage 
cables. The device can work with varying diameter cables, varying length cables, cables 
of varying tensile strengths. The device can work with single strand or bundled cable 
(Figures 7-9). The device can work with various line materials (fiber optic, aluminum, 
copper etc.). The device is easy to manufacture. 

(0026) The breakaway support for overhead lines consists of four components 
(Fig.l). Those components are the support connector, weak link, stabilizing assembly 
and the overhead line cormection point. All the components are corrosion resistant. 

(0027) The support connector is a round, threaded, metal rod of varying diameter 
and length. The diameter and length will vary depending on the application. Greater 
supported loads will require larger diameter support connectors. Thicker supporting 
structures will require longer supporting connectors. The support connectors will be 
inserted into a drilled or pre-formed hole in the supporting structure. The hole in the 
supporting structure will have a diameter larger than that of the nipple on the support 
stabilizer. One end of the support connector will be secured to the supporting structure 
by a locknut with the application of a cementing agent (Loctite). Depending on the 
application, a locking pin (not shown) may be inserted transversely through the threaded 
rod to ensure that the locknut does not loosen. The other end of the threaded rod (support 
connector) will be hollowed out. The depth of the hollow and the diameter of the hollow 
will vary based on the application. 

(0028) A corrosion resistant, stranded section of metal that has limited elongation 
properties will be inserted into the hollow of the support connector. The stranded piece of 
metal is the weak link. Over its working life, the breakaway support for overhead lines 
will experience various traumas. For example small limbs may strike the line. The 



7 



breakaway support for overhead lines should survive these events with no damage. The 
weak link will have limited elongation properties. The weak link should not significantly 
elongate and weaken itself when subjected to minor trauma. Either casting in place or 
cementing agents along with mechanical crimps will be used to ensure that the weak link 
does not pull out of the support connector. The diameter, length and choice of material 
for the weak link will vary with the application. As mentioned, one end of the weak link 
is inserted and secured to the support connector. The other end of the weak link is 
inserted, through a nipple, into a hollow of the stabilizing assembly. This end of the 
weak link will be secured to the stabilizing assembly either by casting in place or by 
using cementing agents and mechanical crimps. If needed the tail end of the weak link 
will be lengthened and formed in a "U" shape to ensure that the weak link does not pull 
free (Fig. 2 only) from the stabilizing assembly. Between the support connector and the 
stabilizing assembly a portion of the weak link is not embedded in either the support 
connector or the stabilizing assembly. This is the intended break point. The overhead 
line connection point supports the line through the stabilizing assembly. When the 
supported overhead line is exposed to a trauma greater than the tensile strength of the 
weak link, the weak link fails. The stabilizing assembly and the line fall to the earth. 
The structure is left undamaged. The repair crew can replace the breakaway support for 
overhead lines and then reattach the overhead line. 

(0029) The stabilizing assembly is metal and is generally oval shaped. The 
stabilizing assembly is attached to one end of the weak link. The stabilizing assembly 
has a nipple that is inserted into a hollow in the supporting structure (crossarm, steel 
structure, pole, etc.). The weak link is inserted into the nipple. The nipple protects the 
weak link fi-om being abraded by the supporting structure. The nipple also provides a 
mechanical crimping point. The outer diameter and inner diameter of the nipple will be 
greater than the diameter of the weak link. The diameter of the nipple will be less than 
the inner diameter of the hole in the supporting structure. The length and diameter of the 
nipple will be such as to facilitate rollout. In most instances the length of the nipple will 
be less than the diameter of the hole in the supporting structure. When the supported line 
receives excessive trauma the breakaway link is designed to fail (fracture). If the trauma 
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is the result of a force inline with the weak link, the weak link should fail and the 
stabilizing assembly will be release. This is the intended result. A coordinated failure 
takes place. The supporting structure is still undamaged. If the trauma is the result of a 
force perpendicular to the weak link, the nipple should not bind on the inner wall of the 
supporting structure. The length of the nipple on the stabilizing assemble should not 
hinder the failure of the weak link nor should it impede the release of the stabilizing 
assembly. The length and the diameter of the nipple will vary based on the design 
conditions. The exposed portion of the stabilizing assembly (all but the nipple) will be of 
sufficient dimensions to resist the moment produced by a moderate horizontal load (wind, 
tree, etc.). The stabilizing assembly will vary in size depending on the design needs. 
The footprint of the stabilizing assembly will be designed to facilitate a coordinated 
failure of the breakaway support for overhead lines (Figure 10). The stabilizing assembly 
will be made of corrosion resistant metal. The stabilizing assembly will have voided 
areas. The voids are symmetrically placed on each side of the stabilizing assembly nipple. 
These voids are designed to make the assembly lighter while not compromising the 
structural strength or rigidity of the stabilizing assembly (Figure 1-3). The stabilizing 
assembly also has 2 drain holes. The drain holes are at the bottom of the trough of each 
voided areas. The drain holes are Ya inch in diameter and extend from the bottom of the 
trough of the voided areas completely trough the stabilizing assembly. Drain holes 
prevent the voided areas from filling with water (Figures 1 & 4). 

(0030) The overhead line connection point allows the breakaway support for 
overhead lines to interface with the existing line connectors. The connection point is 
designed and oriented to provide resistance to swaying overhead lines. The connection 
point is of sufficient strength and durability to resist these forces (Figure 7). 
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